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Minutes of the 39th Experimenters’ Meeting
The Cosener’s House, Abingdon, Tuesday 10th July 2007
Present:
Dr Ivan Astin1 (IA)
Dr David Hooper2,3 (DAH) Secretary
Dr John Nash4 (JN)
Mr Tim Oakley4 (TO)
Mr Graham Parton 3,5 (GAP)
Dr Sam Pepler2,3,5 (SJP)
Dr Jeremy Price4 (JP)
Dr Andy Russell6 (AR)
Prof Geraint Vaughan6 (GV) Chair
1University of Bath
2NERC MST Radar Facility
3Rutherford Appleton Laboratory (RAL)
4Met Office (MO)
5British Atmospheric Data Centre (BADC)
6University of Manchester
Other abbreviations used in this document:
COST Co-operation in the field of Scientific and Technical Research
CSIP Convective Storm Initiation Project
DPW Dave Wareing
ECMWF European Centre for Medium-Range Weather Forecasts
GPS Global Positioning System
H&S Health and Safety
IOP Intensive observation period
MST Mesosphere-Stratosphere-Troposphere
NERC Natural Environment Research Council
PC Personal Computer
UFAM Universities’ Facility for Atmospheric Measurement
UPS Uninterrupted Power Supply
ZAKO Tony Olewicz
1. Minutes of the previous meeting
The minutes of the 38th Experimenters’ meeting were accepted without correction.
2. Matters arising
ACTION ITEM 34.6.1: DAH and SJP to check on the status of the Aberystwyth MST radar within
the peace time frequency allocation table.
ONGOING
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DAH had spoken with someone at Ofcom at the beginning of June 2007. Although they acknowledged
receipt of his subsequent e-mail, they have not responded since. DAH will continue to send reminders.
ACTION ITEM 35.4.1: SJP and ZAKO to arrange for disposal of junk items, for the renovation of
the large shed, and for the installation of a car-port in place of the small shed.
ONGOING
Junk items have been disposed of. Construction of the new car port was completed on 17th May 2007.
ZAKO is in the process of getting a quotation for renovation work to be carried out on the old (large)
shed.
ACTION ITEM 38.4.1: DAH and TO to implement, by the time of the 39th Experimenters’ meeting,
a mechanism by means of which the MO can independently block wind-profile data being sent to them
from the Aberystwyth MST radar.
COMPLETED
DAH completed the necessary software modification on 18th May 2007 and Myles Turp (from the MO)
carried out a successful test of this facility on 21st May. JN reported that the MO procedures relating to
unreliable data streams had now improved. Such data streams are now explicitly identified, rather than
being blacklisted unannounced, and the probation period, after which they can again be considered for
operational use, has been reduced from six months to one.
ACTION ITEM 38.4.2: DAH to arrange for improved cooling of the rack-mounted electronic equip-
ment in the radar control room by the time of the 39th Experimenters’ meeting.
COMPLETED
A 3.5 kW Daikin air conditioning unit has been ordered and is due for installation before the end of July
2007.
ACTION ITEM 38.7.1: DAH and TO to determine, in time for the 39th Experimenters’ meeting,
which documents state that upper-air input from the NERC MST Radar leads to an improvement in the
weather forecasts.
ONGOING
No action has been taken on this so far. JN recollected that ECMWF had conducted sensitivity tests in
order to establish those areas of Europe for which upper air input had the largest impact on the forecast.
Separate studies had demonstrated that wind-profiler input improved the forecast for downwind loca-
tions. He (JN) was not sure where (if at all) such details might have been documented. He pointed out
the fact that the MO were still willing to pay for NERC MST Radar data was an implicit indication of
the high value they placed on the data.
3. Site Report
a) Site shed replacement and refurbishment
As reported above, construction of the new car port was completed on 17th May 2007. GV commented
that it had already been put to good use. DPW had parked the UFAM boundary-layer wind-profiler
within it so that he could carry out repairs whilst it was raining. ZAKO is in the process of getting a
quotation for renovation work to be carried out on the old shed.
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b) Site security.
An order has been placed for the mounting of an external security camera on a 4.5 m pole opposite the
bungalow. This work is expected to be completed by August 2007.
c) Health and Safety (H&S).
DAH and ZAKO carried out a site inspection, including a tour of the perimeter fence, on 26th April
2007. An updated Risk Assessment for the site has since been submitted to both NERC and RAL. A
copy had been sent to DPW. DAH drew attention to an additional risk which had not been covered by
the document. The doors on the new car port are large and heavy. They could pose a danger to anyone
in their vicinity if they are caught by a strong wind. Users of the shed are advised to be extra cautious
until fixtures have been added so that the doors can be locked in an open position. The RAL H&S team
will conduct a tour of the site around 12th September 2007.
The fact that ZAKO is now less often on site was discussed. Instructing site visitors “to report directly
to the site manager” is no longer entirely appropriate. GV confirmed that DPW is nominally at site on
a full time basis and that visitors could report to him. It was agreed that the MO should be given a set
of keys to the site, together with instructions on using the alarm system, so that they could gain access
to their equipment at any time. GV will also be given a key to the gates of the instrument compound
so that he can gain access to the SAOZ instrument at any time. All visitors to the site should be made
aware of the relevant H&S procedures. The lidar hut is always locked and only GV and DPW have keys
for it. Consequently it is outside the scope of the RAL risk assessment.
ACTION ITEM 39.3.1: GV to send DAH copies of the University of Manchester H&S documentation
covering the MST Radar site by the end of July 2007.
ACTION ITEM 39.3.2: DAH to update the RAL risk assessment for Capel Dewi - to include dangers
posed by the doors to the new car port under conditions of strong winds - and to send copies to GV,
DPW and TO by the end of July 2007.
ACTION ITEM 39.3.3: DAH to provide site keys and alarm codes to TO and to provide GV with
keys to the instrument compound gates by September 2007.
d) Uninterrupted power supply (UPS) units.
The radar receivers and all of the PCs within the radar control room have been powered by a UPS unit
since early 2006. During May and June 2007, six additional UPS units were installed: one for each of
the five transmitters and one for the beam steering unit. The purpose of these is to smooth out mains
fluctuations, which can be much more damaging to the radar equipment than blackouts. It has been
necessary to set the UPS output voltages for the transmitters to 240 V rather than to the nominal 230 V
UK standard (ZAKO estimates that the incoming mains tends to be at around 235 V). The transmitters
were designed prior to the UK standard being changed from 240 V to 230 V and they auto-shutdown at
the lower voltage. ZAKO suspects that the transmit power is slightly higher at 240 V than it was at 235 V.
Each of the UPS units is fitted with a network management card which e-mails reports of problems with
the incoming mains power to DAH. Minor mains disruptions are known to occur on at least a monthly
basis. DAH suspects that not all of these would have caused problems for unprotected equipment.
e) Computer network.
The original NERC 56 kilobit-per-second link has now been discontinued. There have been no problems
with the broadband link through the fax line, which is used for the NERC equipment. However, there
has been problem with the link through the telephone line, which is used for UFAM equipment. GV has
had an additional link installed through the lidar hut telephone line.
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f) Frongoch farm.
ZAKO has recently attempted to dispose of empty MO radiosonde gas cylinders through a scrap mer-
chant. However, changes to the rules now stipulate that gas cylinders must be cut in half before they can
be scrapped. Consequently ZAKO must first arrange for the cylinders to be taken to a blacksmith.
GV reported that he will move his remaining equipment from Frongoch down to Capel Dewi as soon
as the old site shed has been renovated. However, he plans to retain the radiosonde tracking equipment
at Frongoch as there is a limited line-of-site from Capel Dewi. He anticipates that radiosondes will be
launched as a part of a forthcoming project.
4. NERC Instrument Report
a) Quick-look plots.
Since March 2007 quick-look plots for all current data products are being made available automatically
through the BADC. These can be accessed through the “PLOTS” sub-menu of the Facility’s website.
Moreover all current data are now being made available in approved-format files which contain verbose
metadata, i.e. descriptions of the instruments and of the measurement procedures. The intention is that
the data will remain accessible and scientifically useful long after the people responsible for recording
them are available for comment.
b) Surface meteorological sensors.
As reported at the last meeting, corrosion of the pins on the relative humidity sensor had led to a long
period (May - September) of missing data during 2006. A build up of corrosion caused the sensor to fail
again on 1st February 2007. This was not spotted until 23rd March, when ZAKO cleaned the contacts.
The sensor failed a third time on 23rd April. This time the problem was spotted within a day, but the
corrosion was so far advanced that the sensor was rendered irreparable.
The tipping bucket rain gauge has not recorded any rain since 24th June 2007 despite the fact that she
sky camera images (see below) suggest that the first week of July was very wet. ZAKO had not been on
site to verify this but GV confirmed that it had been raining.
The scientific requirements for surface meteorological measurements were discussed. It was agreed
that temperature and relative humidity measurements should not be made from within the instrument
compound; the concrete base retains heat and would bias the measurements. There is a requirement for
pressure measurements to be resumed; they have not been made since the theft of the second pressure
sensor in April 2005. JP recommended the Druck DPI 145, which is used at the MO’s Cardington site.
Although it is expensive (a few £k), it is reliable and accurate. There is a need to record rain rate more
frequently than is done at present with the tipping bucket rain gauge (at 10 minute intervals). Supple-
menting rather than replacing the current rain gauge would provide a mechanism for determining when
one of the sensors was failing to record precipitation. JN described a German sensor which attempts to
discriminate between precipitation types based on fall speed. Although this is seen as being useful, the
device cannot discriminate between snow and drizzle. JN recommended contacting Mike Molyneux to
find out what the MO use. DAH emphasised that any new instrument should be quick and easy in terms
of installation and data recording. Otherwise, as in the case of the sky-camera (see below), there can be
a long delay before data are actually recorded.
ACTION ITEM 39.4.1: DAH to provide ZAKO, by September 2007, with a maintenance procedure
for carrying out periodic inspections of all instruments at the MST Radar site.
c) Surface wind sensors.
Problems on the Frongoch telephone line (which is used for daily data downloads via a dial-up modem
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connection) resulted in the loss of surface wind data between 29th May and 31st May 2007. The data
logger can hold less than three days’ worth of data at a time before the oldest data start to be overwritten.
d) Laser ceilometer.
DAH attended a workshop on “The future exploitation of data from operational ceilometers” at the MO
on 8th February 2007. He was able to discover, from the collective expertise of the other attendees, how
to instruct the Facility’s ceilometer to output backscatter profiles in addition to the cloud base data. This
information is not given in the standard Vaisala manual. DAH implemented these changes on 24th April
2007. The data acquisition program which was already in use (and which had been supplied by Tim
Hewison of the MO) automatically captured the additional messages. The new data will only be made
available through the BADC has determined the structure of appropriate netCDF files. Users requiring
the data in the near future should inform DAH as this task currently has a low priority.
JN commented that the MO are only just starting to consider the potential usefulness of backscatter
profiles from ceilometers. Since they do not have sufficient staff resources to conduct all of the investi-
gations themselves, they would consider placing contracts of up to £20k with University groups in order
to further such work. This type of arrangement would need to produce a well-defined deliverable which
is of operational use to the MO. GV pointed out that the Knowledge Transfer of University expertise in
lidar technology to the MO could attract additional NERC funding.
ACTION ITEM 39.4.2: GV and TO to report at the 40th Experimenters’ meeting on a NERC/MO
proposal for an investigation into the usefulness of ceilometer backscatter profiles.
e) Sky-pointing camera.
ZAKO had fixed the sky-pointing camera to the north-facing wall of the site bungalow during the latter
part of 2006. It is angled slightly above the horizontal and towards a magnetic bearing of 285◦, i.e.
approximately WNW. The north-facing view, which would avoid direct sunshine, is largely obscured
by a hill. Although it turned out to be rather trivial to capture images from the sky-camera at 1 minute
intervals, it was not immediately obvious how to do this. Consequently it was not until 25th April 2007
that the images began to be recorded. All images for each hour are available in tar (archive) files through
the Facility’s “data” area of the BADC. The first image for each hour is available through the Facility’s
quick-look plot area on the BADC. DAH has written a Python script which allows animations of these
images to be viewed through a web browser. He demonstrated the usefulness of this for the images
between 20:00 and 21:00 UT on 24th June 2007.
f) MST radar.
A new radar control and data acquisition system began to be used for operational purposes on 6th
February 2007. The old system was built around a 1999-vintage WindowsNT PC, which could not be
maintained indefinitely. It had to be rebooted on a weekly basis in order to prevent it from crashing. The
new system has been running without the need for intervention for 6 months. DAH drew attention to the
fact that there is an offset of 61.7 dB between the power spectral densities (and hence the derived radar
return signal powers) produced by the old and new systems. This value was determined by matching the
quasi-diurnal (4 dB peak to peak) variations of noise power which reflect the inhomogeneous nature of
46.5 MHz galactic emissions. Full details are given on the Facility’s website.
The MO-supplied model comparison statistics for February and March 2007 show a slight reduction in
(v3 processed) wind-profile data quality compared to that for previous months. The reduction was not
large enough to cause the MO concern. DAH speculated that the change was result of using the Hanning
rather than the Rectangular data weighting window in deriving the Doppler spectra. This necessitates dc
correction being carried out over the three central-most velocity bins rather than over just one velocity
bin. This appears to lead to greater noise for near-zero radial velocity signals. A switch back to the
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Rectangular window was made at the beginning of April 2007. It is not entirely clear whether or not this
has had a significant effect.
Interference was a frequent cause of spectral contamination during the period April - October 2006.
The exact cause remains unknown but DAH and ZAKO suspect that it is related to high temperatures
in the radar control room. The v3 signal processing is generally effective at detecting and avoiding the
interference. DAH demonstrated the utility of the “Secondary radial chain exists” panel in the diagnos-
tics plot (available through the BADC) for revealing the presence of interference. The v3 processing
identifies two signal components per spectrum. Radial chains link signal components at contiguous
range gates which show a high degree of continuity in their Doppler velocity limits. A radial continuity
algorithm subsequently links together those individual chains which lead to the longest overall profile.
The primary signal components are taken as those which belong to this profile. The secondary signal
components are typically randomly-occurring and so very few are linked by radial chains. The existence
of radial chains is associated with interference, ground clutter, or Rayleigh scatter from precipitation.
JN and TO expressed interest in the use of such diagnostic plots.
The air conditioning has been left running virtually continuously since the first occurrence of inter-
ference in 2007 (on 13th April). Only a few minor incidences were subsequently observed until 17th
May 2007, when interference persisted (almost continuously) for over 24 hours. Although the v3 signal
processing was largely successful at blocking the wind-profile data for this period, it resulted in very
much reduced altitude coverage. The cause and the nature of this interference appeared to differ from
those described above. After much experimentation, DAH and ZAKO were able to solve the problem
by changing the transmitter used for phase locking. Since then there has been only one minor case of
interference - on 24th June 2007.
The wind-profiling altitude coverage seems to have been somewhat reduced over recent months and it
has often be limited to be below 15 km. ZAKO had reported that he had made no changes to the system.
DAH noted that altitude coverage could change significantly over periods of several hours apparently in
response to variations in refractive index structure.
Although it had immediately been clear that the new data acquisition system was functioning appropri-
ately for the ST-mode (i.e. covering the altitude range 2 - 20 km), no clear mesospheric echo layers (i.e.
from the altitude range 56 - 94 km) were seen until 29th May 2007. Outside of the mid-summer months
(i.e. late May until early August) mesospheric echo layers tend to be weak, of narrow vertical extent
and only sporadically occurring. Consequently an absence of them does not necessarily indicate a prob-
lem with the acquisition system. It is known that the M-mode range gates were being inappropriately
sampled for the first two weeks of operation (i.e. 6th - 14th February 2007). It was only by chance that
DAH discovered a document which stated that the hardware pre-processing unit ignores observations
between range gates 192 and 385, inclusively, corresponding to altitudes between 27.8 and 56.7 km.
There has only been one software-related problem with the v3 processing. A minor change to the radar
observation cycle format at the beginning of April 2007 appears to have prevented the time continuity
algorithm from updating its reference. All subsequent data were compared with those collected at the
beginning of the month. Since this occurred during a period of high pressure over the British Isles, the
winds changed rather slowly and the problem was not immediately apparent. During the long Easter
weekend (Friday 6th - Monday 9th April, inclusively) the altitude coverage reduced to almost nothing
and then recovered. The problem was fixed on the following Tuesday (10th April). It is emphasised that
no corrupt data were sent to the MO during this period. The problem will be fixed in a forthcoming v3.3
software release which will be used to back-process the entire observation archive.
The radar was operated for 99% of the period April 2006 - March 2007, exceeding the target of 98%.
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5. Guest Instrument Report
a) UFAM mobile instruments.
The boundary-layer wind-profiler has been operating in support of the COPS campaign in southern Ger-
many since early June 2007. It had taken part in a campaign in Edinburgh in January but had been
beset by all manner of problems, including a fault with the computer and with the power supply. Emily
Norton, the UFAM scientist, is currently on maternity leave and will return to part time work later in the
year. The profiler will be operated at Cardington (after Germany) for several months before returning to
Edinburgh next winter. At some point it will return to Capel Dewi for a campaign in conjunction with
the Dornier aircraft.
The UFAM lidar has been extensively repaired by DPW. It is currently taking part in an urban pollution
campaign in Leicester. The radiosonde equipment is currently in Germany and will subsequently be
taken to Arran.
b) University of Manchester static instruments.
The lidar is being used by Helen Clark for water vapour measurements. DPW is continuing to enable
the system for automatic operation. However, recently he has been spending most of his time covering
for Emily Norton on UFAM projects. The British Antarctic Survey are funding a summer student to
analyse data from the SAOZ instrument.
c) The Met Office GPS water vapour receiver.
The UK GPS network has now been handed over from the MO development team to the operations
team under Gordon Hutchinson. Nevertheless, JN’s team will continue to deal with practical problems.
Data are being assimilated from a large network of over 100 sites. The redundancy in the system is so
large that the network can tolerate occasional drop-outs by individual sites. There are approximately
100 stations spread across the UK (these are mostly operated by Ordnance Survey), which gives water
vapour data at 50 - 80 km resolution.
TO indicated that the MO could re-generate any integrated water vapour data for Capel Dewi which are
currently missing from the BADC archive.
ACTION ITEM 39.5.1: GAP to report to TO any gaps in the BADC archive of Capel Dewi GPS data
and TO to supply the missing data to GAP. To be completed by the time of the 40th Experimenters’
meeting.
6. Science Presentations
a) Convective intensification forced by a descending dry layer: a case study of CSIP IOP 9 - AR
This study has focused on a period of convective showers, on 18th July 2005, following the passage of
a cold front. Two layers of dry air were seen to descend behind the front. These can be seen as features
in the MST radar return signal power and correspond to regions of enhanced wind shear. The lower
layer leads to decreasing θw with increasing altitude, which represents a potential convective instability.
The vertical extent of the convection is initially capped by the upper layer but it reaches much higher
following the storm. Lidar observations show the end of the descending layer and boundary-layer wind-
profiler data show the vertical extent of the convection. Nimrod data suggest that the convection was
forced by a convergence line.
JN commented that the time series of Linkenholt GPS data looked very smooth suggesting that it is
not representing the small scale features. He recommended that AR should contact Tim Hewison at the
MO if he wanted access to temperature profile data from the MO microwave radiometer. He noted that
GPS data sometimes show that convection can be seen to be triggered to either side of a dry intrusion.
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He doubted the validity of temperature data from one of the Chilbolton radiosonde ascents immediately
after it had passed through a moist layer.
b) Mesospheric echoes - IA
Mesospheric observations at Aberystwyth were made on an ad hoc basis between 1989 and 1999. They
were mostly confined to times between 10 and 14 UT. Early examples of winter echo layers show both
laminar and “blob” structures. Meteor radar studies for the period 1988 - 2004 show that the 12 hour
solar tide dominates the observed wind variations. In addition to a number of harmonics of the solar
tide, a lunar semi-diurnal tidal mode is seen. The latter appears to be driven from variations in sea level
which causes an atmospheric response to propagate upwards. A number of planetary wave modes (with
periods of several days) are also seen. Owing to the fact that no mesospheric observations were made
between 1999 and 2005, it has not been possible to study the variations of echo layer occurrence as a
function of solar cycle. All of the observations made since April 2005 have coincided with a period of
minimum solar activity. Although there is a possibility that solar proton events may play a role in winter
echo layer occurrence, it is not clear why the echo layers should only be seen near the middle of the day.
Winter echo layers are seen on approximately 30% of days, which is a much higher frequency than seen
by the lower-power radar at Kühlungsborn in northern Germany.
c) Met Office COST proposal: Ground-based observations of essential variables for climate and
operational meteorology (EG-CLIMET) - JN
The original COST proposal was not funded but the MO were encouraged to resubmit. This is now a
wider-based proposal with the number of countries participating having risen from six to fifteen. It cov-
ers met services and universities together with some instrument manufacturers. The aim is to develop
future observing systems which are efficient and cost effective. It remains to be established exactly what
mix of instruments will be needed. However, there is clearly a need for more ground-based wind, tem-
perature and humidity measurements, as these cannot be obtained from satellite observations. With the
MO having identified extreme and dangerous events as a future priority, there is a need for the observing
systems to be able to operate under such conditions. A good example is the ability of the South Uist
MST Radar to maintain operations during the severe storm of 11th January 2005. Wind speeds of 50
m s−1 persisted for several hours. There is also a need for data assimilation to be able to handle the
higher-resolution observational data.
The proposal will be submitted in late July 2007 and JN hopes to hear of the outcome by September or
October. Sufficient numbers are signed up to get the project started and more groups can join later on.
There is likely to be a testbed deployment around the London area where there is already a high density
of weather radars. There is a need to be improve the quality of the forecasts in time for the London
Olympics.
d) Miscellaneous publications in preparation
The following paper has been accepted for publication:
• Chagnon, J.M., and S. L. Gray, Analysis of convectively-generated gravity waves in mesoscale
model simulations and wind profiler observations. Q. J. Royal Meteorol. Soc.
The following 4-page extended abstracts are due for publication in the proceedings of the Eleventh
International Workshop on Technical and Scientific Aspects of MST Radar (MST11), which was held
in India in December 2006:
• Gaffard, Walker, Hewison, Nash, Jones, and Norton, High time resolution boundary layer descrip-
tion using combined remote sensing instruments.
• Hooper, and Astin, The reintroduction of mesospheric observations at Aberystwyth.
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• Hooper and McDonald, The unexpected dominance of stratiform precipitation return power over
clear-air return power for observations made at lower-VHF.
• Hooper, Nash, Oakley, and Turp, Validation of a new signal processing scheme for the MST radar
at Aberystwyth.
Those who are interested should contact the primary authors for a copy of the manuscript.
GAP submitted his PhD thesis (“Observations and interpretation of strong winds in the mid-troposphere”)
to the University of Manchester in February 2007; he passed the viva in May. He is in the process of
writing up two papers on the sting-jet observed during Windstorm Jeanette. He is also considering writ-
ing a paper on long-term wind speed distributions (derived from MST radar data) for Met. Apps.
AR is dealing with reviewers’ comments on his paper dealing with IOP 1 of CSIP. He is preparing a
manuscript on IOP 9. GV is dealing with reviewers’ comments on an inertia-gravity wave paper. The
comments were mostly encouraging but there are lots of them to deal with. Helen Clark has yet to begin
writing up her PhD thesis. IA hopes to submit a grant proposal to study mesospheric echo layers. JN
reported that attitudes towards publications have changed within the MO and it is now seen as important
to publish more.
7. Any Other Business
Threats from changes in frequency allocation were discussed. The future of the Galileo global posi-
tioning system, which impacts on the 1275 MHz band, is somewhat uncertain. The contribution of
wind-profilers to weather forecasting, which affect the quality of life, needs to be publicised in protect-
ing its frequency bands.
GAP has taken over the role, from within the BADC, of trying to obtain high-resolution radiosonde data
from Aberporth.
ACTION ITEM 39.7.1: GAP to report on progress with obtaining high-resolution Aberporth ra-
diosonde data at the 40th Experimenters’ meeting.
The next meetings is provisionally scheduled for Tuesday 22nd January 2008 at the Cosener’s House.
